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(54) INTERFERENCE POSITION MEASUREMENT METHOD FOR GPS 

(57)Abstract: 

PURPOSE: To record the integrated value of a carrier 
phase free from an effect due to receiving interruption 
by detecting the occurrence of the interruption and 
making a correction for a cycle slip. <t 
CONSTITUTION: Receiving devices 1 and 2 on a known 
measurement point A and an unknown measurement 

point B respectively receive a radiowave from GPS t |v \\ ^ 

satellites 0) to (m). RAM cards inserted in RAM card b-CT' T H 9 

drive devices 8 and 9 record the integrated value of the c ^-pp|_^r' 7 
carrier phases of the radiowaves measured with the 
devices 1 and 2 f and analyzes the value at a process 6 f 
thereby finding the three-dimensional coordinate value 
of the unknown point B. In this case, if A t is the period 
of receiving interruption, a difference corresponding to 
the integer of a wave number occurs between a carrier 
phase value G3 for the time U2 of a measurement re- 
start and the integrated value G4 for a time U2 without 
any interruption. Also, the same difference remains 
between the integrated values of epoches E2 and E3. 

Thus, the interruption is detected, and a correction is made for a cycle slip contained in the 
stored integrated value of the epoch E3 for addition to the integrated value of the epoch E2 
before the occurrence of the interruption. As a result, a measurement value recorded at each 
epoch becomes free from a cycle slip. 
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(57) [gt*)) 

TiiiELrc«jSiaffi*B©awffl*EiiLT*aja©=2Jt7L 
»*ffl€iE»us3). nieenunrtti&aftttnoitii 

7.8)GPS : f»JBitt^a5ICftl»T. 9«*«***^Urc 

UX(S4)^(Ofil^!BliiU(S3). *tt/S<0=2X7tS»© 
l«ffl€**!)5:k€»ai:t3GPST»M^. 
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laie&G ps&jm*><iztfi-r*«&*smT si i sms 
tot§©»mfi£>sfi^u 

WKGPSlifioaflTa^aiOSfl+W^StLfct 

mffiiEft©a«g&ffi*§©»*fll£fBi3L. 

*ttjS© = i*7Lffi«©<I€#fc3C*:£ttiafcT3GP 

t5R*iSi KttCGPSTSJKWfltaSi. 

[OOOl] 

SS&&{ftt§©«SfiI£taf5L. = JX5lS«OS 

& ft € * «> 5 c t a* r e z g p s t * >sy <a ^ & t c so r 
a. 

[0 0 0 2] 

n£3fc©ftffi] GPSieiia. HfeSAS^20.200k 
IC. tK5I±€iE5i(C2^-r5^K8-C/§[°)LTl>S. -t L 

ft if Jl € JQ ® L T I *3 G P S ft" M S >HI T £ 3 C 1 1 U 
5. 

[0OO3] C(D»rjGPS WfilCia-tZi/OA&UJUtr 

cooo4] — ^. m±ict.GPsK)ii^!s^ia^e» 
n. GPs©«tt€itftT5fc«>0asa<?n-ci>3. 

«^.tflft»lC«. GPS Wfi©IEIS^tt«€tf5fiTSrc 

u^ic. i&i*±€£ A,^A,tt<ia^ J:^tcGPSft£©»i 
5iiiLM-c«58i?nrcaise»<3GPs±»«f^(cjSi6 

JR©^ ffl«i5B^tt»5n5. fit. ^©^StflitlcKJ 



tt(c£ft<*ns. 

[0005] *<*W(CWGPSWiI310.23MHz©«aa 
£&*tUT. C©154fg05S»»T«i51575. 42MHz© 

aaat©Li»t. i20fg©^a£*-c&*i227.60MHz©ji 

»»© L2W© 2 «»©«»»©«»€: 331ft LTfey . 
Ll^(CI3P h". C/A3- Rtkf^f-V3>y 

[ooo6] cn^©e>sici3fl#^Jts$8t>#^nx^ 
y . W4©«B^.aB$ttfcasi§Jcs<^nfc«ftBa© 

^jt©g^e^^©e«3i^rB , j*^^y . ^©ii&as 

p H 1t^5SS^e>58!lS^i:*Wfii:©m«l*Sa3r5Ci: 

nes. *w&©3<X7fcffi«©fliwiii3it««^ 
t>»a:t^rs5©r. #wa©ffiar«jS€iR!St 

t MSjS t 1 r 3 W 3 J^±» 

[0 0 0 7] c©J;5tt»E5fctt*aHffi5afc*tf 

n<s*^ c©^aicj:y*«>rc3*7ca«©ii«fi*« 
[0008] *z-cf£*J:y. a»©GPSWfi^izl« 

r-5isa©iKiz£^$§mu. *©ffi&&ffi*a©»BM£ 

[0 0 0 9] 

[f£BS#ft?i*Lct ■pir-rSISa] U^U>3*<6. GPS 
T. mtf£< tt£S?(2. GPSft"E^iz£ff-r5^» 

£§ff-r<5c t j^-c*^ufc«>. -5-©ra©iKi2i&©t&tB 

©»*ffl©9tttft*»aCfctfT*tf ii. C©J:3tt5 

t^u. gp sm&isXTi±zvmi,rz t M&ftm±<DW. 

[ooi o] tc^r. <r**a«ft»*o. gps&jm 
**xtts«««e*©a»(cj:5»fiww-c*y. £ 

«©««ICfiH-r*CtJ!)^L». c©a*»s©«€* 
Ht±©«D<». fct *_tf8i*©t£. ^2)-^ISI£«f© 

ttWtoicty, -tne>©Pt(cwa* < Asc tic j:ssft 

[00 1 1] 7 ^©£3. StK^. 

iooi2] v&asr rctiitf«a*»«, ** 
a©ttffliBiffliu-^»»r 5J; 

[00 13] «*tf l/-*-M©J:3fc. »Sfi 

M«tw^a««a»*«cj:«ttfflrai«ju-^©R«if^ 
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[001 4] jsicct^^g. 7>7tna$Ks^ 

[001 5] ^^fifen^. cneo^^cigiT 
-s+t-r ^ju^u v 3n3©<ai£a>GPsajm£S>MT3!s& 
(esc yr>TL»**. §fisa07>rto^fi«RiT(:}± 

cooi 6} u^u^^t). -tnuA*©»si3-«(ci3 

igSiasiJt lt. f ©ra<cge<tLrcffi&&©{ft*§S£?S 

tooi 7) t:5T. sffSB^sssftfltn^ttttr 

-SPRCltt. 0' -360' ©I5K©fiII3iIJ£t*ai-r3C 
tJb*Xr*«^. 3 6 0* €fiil3ftlC-3L»-C«IH««ai 

dJL. 360* (CilT-S^IC. «*.tffcO>$-£2i*jI 
?i*T. 3 6 0* €fi*aift«-S<tft€KttUT*5<& 
CCTffimMTiTCtirTai:. 36 

&<&*§©i*»fiicos(3. *©B9i^siPRttajuri»5ffiffl 

(Dffcom(0 £ com< 1 ) £ . ^ (0&f<bt) O 1/ 2 - ©ffi n t 
ft* 5. 

cos = com + n 

[OO 18] -tLTlUe<am£mtBUT<r6B5fraA t $£ 
BR(C«fflL,Tl>3tttBOfBeom , t. JftSfiA t rB]©770> 
cos" = com' + ( n + A n ) 

crarci:^re*. 

[0 0 19] LfrU*#e>. IH2A t ©J8ra1AMKi£&fil 

« + WJffl"a)*©»0>2-«£iiT£fcl^l&. S««t» 
8fift?JNf*©fil!B com' ©ffilittfciiT 3 C t #T £ T t etff2 
A n ©S*iittl3»6nttl>. 
[0 0 2 0] C©£3fftAn(3S&(lT<fc3fr6. TfiiTIB 

©^s^a^&s. 

[0021] fit. fi£*tt«-cw. -EJfiMSicjBE 
ic «t y surety ?ju:*y v -?©fi8iE£*7^Tu/c. 



[0022] Lft^L>3ft<6, •SflM€*f£tt*Rfl-C«HiX 

fc^ttntftteaft^fc. 

[OO 2 3] **%BSl3*>3^5«J£3R«»©^^(Cg^rfi!l 

f^c*nrct(or«>y , * ©grfii33ff*ajift<&£L,rc« 

€>W3Effl*K»L. «K»$nfcai"£fl*Hc«li"C*a^ 
©E^TLSff ©S«fit€*«) Set id^T* 3 G P S T» 
ffl 1ft 75 £ £ ft T 5 C <r ( c 5 . 
[O O 2 4) 

<tt4^©GPsi«it. irjie*GPs«m*^m-r 

3«M5flt3S 1 SfiS8crm2£ftgS£:€frT 
5 G P S $ ft v X t- U £ m L >3 G P S T J£ 23 fft 75 Ji T 36 

ftsa€*a.«(cEBu, #s««Bft'*«T5«»© 

flt«©«*ffl€EttL. ffirtSK»urc«}£»iftfBOIKlt 

^^M^aicfiia. «rEGPswB©j£«-t-«» 

Jtay v-*€»iEl,. KffiiEt*©iR&fcCtt*§©»3*<il£ 
fS#JR2t£«(©'%B9l3. tt*iHi E3dc©GPS^# 

;a<fe75&icm>-c. «5fEJB2Sf&sa€*»jsra-c»ib 

2F#T**ttiS© = *5Effia"©S«fii€#«)SC: t €» 
[0 0 2 5] 

Mc:. ^iB^GPs^M^iMm-r-s^^^^m-r-s^ 

«2««M€*»jSI-:R«L. *SiSf*^it3 

«%©«i£iEfiiftte©»3Sffi«a!isu. -^«§rBi^icHijis 
»2«tt«©a»fi€E»rntf. c©isi§?nrc^SE 

»^5fitttffl©<B(-:«-3L%T*a]ai:l5ii;a©ai3t73S!K 

•X7cffi«©ffi«ffl*"R«>sc: ttf-ctf *. 
[oo26] -tit. if/HGPsaffiro^firs^ift© 

§ft4'Sfi*^^Lrci:^(C(3. C ©Sft^ESi^mtBL. 

I*/I2$ft4 a ifijsmts©irs3ii^t!i=fi©asfs(c^^n5^ 
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©fSIE£*Tfc>>3< ThfcV. 
[0027] Sfc. ffirtBffi2$(iS8«^ftl^mT»S 

(3. BSi£&f&t§©»*fI©fB$&£3T 5 Ariel* -f ? Jt> * 'J 
*:7©ffliE€*T3©-C. 5?« + W5fe£«MCiMS©ft7U 

[0028] 

Ik. i«fiml3aj&l*l3i±€^lHir5GPSm£-C35 

y. tftfhtfflaa«»*«A, u»fcL2«©«» 

$dSSi©7>Tt^ES?n. fffi24-o©GPSfcj 

t<&*^a*>- Nwntfiu. nesflM 1 . 

2 (3 L 1 « $ & 13 L 2 « © « » ©SB&& tt ffi© W * 0 * ffl 

«*.35a;&- psnsae-cn^^-sTMieaiiixtt 

*8©ffiBfI£fe?#r L. *»5£B© = ;fc7£fil«©£«ffi£ 
[002 9] El2(3±tBCDGPS>l!ISv^5 t A5fflurc 
5. H2€#lftLT. S»BMS7Tt»^rfty. MB 

tsfiiBic^s. *>5-f veaiicjiy** p 

0>i.A(tl) = tM(tl)-<f>A( 
Ji5t©NiA(3KafilT»y. S8Jt<6/W7*t 

[0 0 3 6] ±5Cic,tntf. ©»*fi 
?nxt^tf. miaffls&&tot§©i**fiii3. gpsm 

*A( t 1) = *i( t 1 - r) 



3>kf a-^-(cJMS«*K*$^SZ t fc PTfie-cfeS 

[0030] ftoT. v?m&G)& 
£13. Si (C^LfeJC 5mQPSJHa L'^AfcflH*. 

««8Hi©«*aRAM9©rtmeissfiicKtt2Fftfc 

JBS«€. — EB^lHJfftc. «*.tf5Afc- P9. 

[003 1] C©J:5lcSM3ett€K»tt*lcE»T3B* 
£J©Ct£ r X ^.^ (epoch) j tfv. 

80^53. 
[0032] 093 13. »e«*©-«T«y. 
tB©««fiI£: &X* v ? t ©«*&€* Lfc ? 5 7 

e>p5«iE»r 5X7n-^ ^ t^r. 

[003 3} ::t. ri»53ft»(tt*§cr>a»fi|(carr ier b 
eat phase)j fc(3. GPS«ifitgtlSa^Ri?nt 

©t<&*. c©»5Siaffi*§©tt»ffl©rts*. miecp 

[0034] mg«qi^Qsi9xutr5niex7nv9Ei 

**ttirat i2-c©na©ft^sftffiti©ffXiB«<p i.A 

fl^air3«jfi©!»s«©aa€«»ufcft€Sftfflf§ 
t*A(ti)tu issmesi ©jQ»a09©sfta€tt 
Kurcft^raaa<s^(itifi^A(t Dfcrat, fa Eft 
i£&ffit§©»*fii<j>i.A( ti)€a»r*aLfc* 



[0 0 3 5] 
t 1 ) + N i A •• (2 ) 

[0037] t:3t. «fi i <p5£«$nrc«»j!><aH 

t WcJHJEjS AU:iiJSLfc«»(3B*3!l tl-t (CJSI^T 
6>b#M tl-r *T©l»lc»fl i A<l4fciiLfctE&©« 

6b#^j t i^-c©raic^L>T§msa i ^sfiir^si 

i ( t 1 - z ) t , ISSItl&tgfl: *A( t 1 ) t (39 L < ft 5 . 
[0 0 3 8] 

•• ( 3 ) 
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*Kt1-t) = <t> i( t D- * 4> «( t t 



[0 0 3 9] 



r + 



(4) 



asm i tf&raT*«&©ffi&&tiL*8£2fttiit§s<*>i(t 

DtTit. S5&&©/3&&f (3SiIfE&fIttt§g*i( t 

f = # 4> i( t 1 )/# t 
tn**fr£>. (4). (5)Jt£El^-C(3)xt£;XCDcfc3 

*A( t 1) = 4> i( t 1 ) - f ■ z 

(6)^^(2 ) stic ft at a t ens. 

<P i .A( t 1) = *A(tl)-*i(tl)+f • 

«^s*it(s««B«t)icttii?urc*T*y , mz&m 

0A( t D- *i ( t 1) = PiA 
fc*S<fc, mPiA(3. W*B#tti:S««B#tt©Bf3{IJ t 1 
tC*3("JSffit8©S€»«feTSftf -?:LTCttt>2 
o ©Baltic. «B#g<tY>SflEX<t*f <c J:S MJ7 hi>^ 

p iA = c * r 

z = p iA/ c 

5t£(7)5tlcKAT3t. tOfSfiS&&&*§©ff*fiS«> i, 

Oi,A( t 1) = piA- f/c + PiA+NiA 
ttfi. PiA(3ieS&fI/W7 , :*fcB9 I tfft5*-cay. Zti 
tWIESStfitt/WT^NiAR«, fi»JHST3Ct^T 

EOO 4 4] C©«fc^75JB3£€*T-3TB#5!]#Xtf y E 
(0045) tSISIIi^T 1 v ^S3(3, X# * ? EUC^17 

*ttaiaffi«©»)Hi<pi.A(En c = pi ) €e»l. 
©^-ssfc^ieis^n-CiBeT. 29S€**7?i*3c t 

(Pi.A( t2) = piA' • 

[0 0 4 8] SfflS^T- v ^S1«. *m\tfiJL# v<? E3 

[004 9) C©X7t*v?E2fcX7tf t,2E3©mTM3;. 
8«JuMcSf»*«rMfe£U 89SJu2lcSf&*WaM»iH 
LtL^tTSt. B#£JUli:8#5!]u2©rHl©A t ©WW 



1 )©^'J^B#reTfcrc y ©£<tTft-e. 



(5) 



[0 O 4 03 



[004 1] 
t + N i A 



(6) 



(7 ) 



m%&4> \{ t maws i ©«^sB#g+(»fiB^gt)icw*e? 

■ -(8) 

[0 0 4 2] Sfc. «**<3ttaSfic-CW£ i fr6»JM 
A(cSI3iTS©(Cte?MSurc©Trfe5^6. «SS i t 
3HJ£j£Ai:©M©£J51p iAW. 



(9) 



•• •■ ( 1 o ) 

a( t Dft^ratct^-c**. 

[0O43] 

■■ ■■ ( 1 1 ) 

[0046] ::t. S3ic^T<t^ic. ijH^ei 

m%onnm.h^r^ztn<m^.x^tzt ts. x 

* 9 2 El tX# y ? E2©fy]©B#5lJ£ t 2fc T5t . t£ 
B*»Jt 2(C»C7*«i3iatt«©WJHl<l) i.A(t2) + ©. ^ 

Ul *3<7 3 ii H IS "C & 3 *P 6 . B##J t 2IC6I7 5WI i 

taisjSiAtoEttspiA'tTat. ihbsesm'W 

T'^P iAtfiStfi5^W7 iA£EL>T. B^J t 2(C*> 
(7 3Eft 12 !K&&(£ *§©»**(!«> i.A(t2)€2*R©J:3ic 

CO 0 4 7] 



f / c + Pi A+ N i A 



(12) 



S*l!»T«3ir6. -t©t*©«2iaffiffiG3©fi ( 

G3< 1 ) [Zm^TZZ. t^TffS. 

[0 0 5 0] LfrU>5a<6, gfg + fif^ft^L'S^^rc 
«£©B#SJU2(cm3«i£»ffitB©WK1iI£ G4t 75 
t. G4fc G3(C«aS(©S»^rd(7©^^^L:TU^ 

5. ra^r. X7t? v ? E2ic^3urK»staicKf*?n 

fc»a»<&*B©tt*ffi<P i ,A( E2)t . XJfl * ? E3(C^ 

(t^JR^att^roffiHfgQ' i.A(E3)£©ri3(c€,. *n 
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[005 2] znffilEXT v ZfS4<Dfi?m2*M£m 

£ ' = (#Oi.A(E2)/# t 

7^ :?T2Ic£*t?1*S. 
(005 3] ^^ZCD«t^(C, 2 0©X* CMCftt}* 

«5S»tfctB©**tt©Kffc« j p*iDt*T. x*v?e2 

lCfccr3b©rc(m. #tt©x*v?©»a»<&*§©» 
*Hffl©Kft*ICX7tf v ^WIHTtaMJSfcttTSBft* 

[005 4) <fcyjES8lcSC£fi£#«>3fc«>K: 

«. «*tf. Sft^ffir^rei^^t;. ii&Lrc3o©x* 

<Pi.A(E3) = <Pi,A(E2) + 

he 9 i.A(E3)^!2ts^sic!etsai+x^s^i 

[005 7] ZO£1>tZ. WtSffljE^T 1 v^S4(3. $5 
[0 0 5 8] *LX. mim^T^m^y- v^S5T 
[0 0 5 9] X* y?E3«©»i*attffl©»*tt«rE 

s. fXor, Bate**? j^ic 

El^e>Xv?nv^E5-Cl2»?n5JWSfii3t)<, PI. P 

2. P3\ P4\ P5'©,fc^(C. P2t P3'a>ra-CT^iSI^ 

<J> i . A( t ) = piA- f / c 

B5»Jt ULfcttSBiSatttB©!**!!* i.A(t)tt, 

<J> i,A( t ) = piA- f / c + 

[006 3] -3. (r}~ BfSlJ t lcm*-CfOR*»5£B(C 



ra&y. mcstt+w^jt^rafioxTK v ^ E2icft 

(} (&*§©»» fit <P i .A( E2)<»$Ut& # CD i .A( E 

2)/*tt. S« + «KiH»0X?fl*?E3U:*3l}3« 
&&tfLti©»HfiI<P , i .A(E3)Cr)^<b^# 0>'i.A(E3)/ 

+ # tp'j.A(E3)/# t) /2 • T 

■•■■(21) 

C0055] t «riB(2 i )^T*^fcge^s 
fttttttttt©iR*<iastM'cftij. *JEM*<iifcLT 

*4e>n3£#SS > OJ(©K9ftfct3JI*3£ltit.a. 

(£ ')€#fcTC©fiI£§fi4=lfilcJ; 
yft«>nfcftStttttt©mtA'Cft31ijEft4 irL. C 
ft€EttL,TBj*»1fcffl?IIIE*?* -?t3UUMS£1t 

[005 63 B53iatt*a»jE^^ v ^T3r». + 
Ktf^9fc»di:x* v ? E3T5HSTe 
tB©»*fiia> i.A(E3)£, »«MHfe£tt©X7K*$E 
2TE»Ufc«2S»ffi«©tt*«a> i .A< E2)K«&E»jE 

£ ■••■(22) 

rK»?n«aiSfiijPK P2. ps. p4. p5©j;} 

[0 0 6 0] -tut. muoT-sttiKDmEtMS^n* 
ais^t*7urc*^(ce. *MttmE5WE»7 s PJBJ!;i^ 

te?n5. Z©**rtt. fiFE»&&ttf§©«IXfil 
ft*IE»?nfcE»B«-C»59A»- h3>t 
a-3-©ffiS*.£5A;k- KBttBB6IC»U. *©rt 

[0 0 6 1] S6(3 — g(fr*Bg (single phase differen 
ce) Kffla^v^T**. -fitttlgtia, 2^©>fl!lS 
iS-CJHSL/tB-OWB^aWrS^ift^Bii&Sftttffl© 

**®fi©gT&3. 

[0062] begpsbb i ®m%L&mmtifoRm& 

( i ), dt(A)©*7-tz* H€^ttT3t. H9E(i 
+ P iA+ N iA ""(30) 

NiA+PiA+ f • {<5t( i )- fit(A)} 

"■•(31) 

E«?nfcWEB2««BB2^JHSr 5Bat»ffiffl© 
»»t»i.Blt)B. ±^fc|5|«CC, 
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Oi.B(t) = piB- f /c + NiB+PiB + f • { 5 t ( i ) - 6 t ( B )} 

-•■(32) 

■CSt-e*. -Mto*I^D(i:A.B:t)£. 
[006 4] ;H££A&tf>fflS£B©. ffimilCftTS 

O ( i ; A.B: t) = <P i . B( t ) - <t> i .A( t ) ••■•(33) 
TSSTSt. m(32)^^6. 

D ( i ; A , B ; t ) = (piB-piA) • f / c + (NiB-NiA) -f- (PiB-PiA 

) 

+ f • { - 5 t ( B ) + 6 t ( A )} --(34) 
t£t*5. C©8Mc-Stfc*Bg£3£«>tttf. gpsM [oo65] fcfc, j icftT <3-mffE*@MD (i;A, 

(D@^»«^(ClKir v hifit(i )£?8£Ta B;t)t[R)«{C. A&LFj3!lSj5 B (C^ltSil j (C 

C tfrTZZ. ttT*-£&tBMD(j;A.B:t)l;l, 

D(j ;A,B;t ) = ct>jB-OjA 

= (pjB-pjA) • f/c+ (NiB-NjA) + (PjB-PjA 

) 

+ f ■ <- at(B)+ at(A» •••■(3 5) 

loo6 6] c©j;-5ic. — sme^st*;;*^ v ^se iqi±©gr^u, aTcoj: ^(cux^^e>n5. 

it. 200»SjgA. Bt. 400GPS»gi. j. [006 8] A JU/HElSiB Wfi i 3U/Wfi j 

k. micwra-m(&fflg€*«>. *o^£;*^v^s7 ickl. B#^Jt tcftttsr:atttfflfi*DD(i.j:A.B:t) 

[0 0 6 7 3 S7«nS&^ig (double phase differen 

D D ( i . j ;A,B; t) = D(j :A.B; t) - D(i : A.B;t) 

(<t>j.B-0>j.A) - (0i.B-<Pi.A) --(41) 

f<i5. ±5tt(34). (3 5)Kt^6. 

D D ( i . j ;A,B; t) = D(j ;A.B;t) - D(i :A.B;t) 

= (pjB-pjA-p»B+piA) • f / c 
+ (NjB- N jA- N iB+ N iA) 
+ (PjB- P jA- P iB+ P iA) 



■••■(42) 

-P«B+PiA(3. ^Sf<I/W7 7 ^l^i:»f l^n-5fi-C$> 



ffifggD D(i , j;A 
[0 0 7 0] 



' •(44) 
•-(45) 

•(46) 

-(47) 
B:t)«^r»1*5. 



[006 9) ±K(DBiam3JS PjB-PjA 

PjB = *B(t)-+j(t) 
PjA = *A(t)-+j(t) 
P iB = 0B( t ) - 4> i( t ) 
P iA = rpA( t ) - <f »( t ) 
T «> 3 *T t> . P jB- P jA- P iB+ P iA ©fl IZif □ £ ti 

D D ( i . j : A.B; t) = ( p jB - p j A- p iB+ p i A) • f / c 

+ (NjB — NjA — N i B + N iA) •■■•(48) 
STz. N jB- NjA- N iB+ N iA t2&&m^<~F ■? tfn 5 fiT & 5 — 

NjB — NjA- N iB + NiA = NijAB •■ ■■(49) 

tfirt&iA 8)R(32fc©J:3(;:HB»LT»SlT*3. [007 1] 

D D ( i , j ; A,B; t ) = (pjB-pjA-p iB+piA) -f/c + NijAB 

■•(50) 

m&SLmmftxmmciz&s&noT:. -t^m^tis ©gps^h. j. k. m©s-*/)<&ff-r3i8&©ffi 

-lttfflgOD(i.j:A.B;t)li. *-«fifc*5HE&£ © j3UfcflHB©«Wffi*HB*(Cffl£T*fttf . 40©«£© 

[00 7 2] ^*3. 2"D©aiSjSA. B(CfcUT. 40 © -fi&tgg© 6^t> 3 0©Z:m<&t§g £ t . & 
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r e asstit o - attffls^ 3 msiic t £ $ 5 c 1 1 n 
[0073] m^mmn&nttixr ?zrs7-ciz* he 

fttig (triple phase difference) (°)8$(C3<1£>"C£5 



[OO 7 4) L^. X* v ? En(B#S?jEn)tX7t< v 0 E 
m(B#S!lEm)lcm*T. 3W3£j£A, BtGPSMi, j 
fc*><fi£-rigtt€. ^fftp(i,A;En). p(j,A;En). 
p(i.B:En). p(j.B;En)trSt. -fitttigDD 
(i . j :A.B. En)t DD(i. j :A.B: Em)(3. (50 )5t£ 



DD(i . j :A,B;En)= ( p ( j .B; En) - p ( j , A; En) - p (i.8:En) 

+ p(i.A;En)) -f/c + NijAB ••••(51) 

DD(i.j;A.B;Em)= (p ( j .B: Em) - p ( j ,A; Em) - p ( i ,B: Em) 

+ p(i.A:Era)) • f / c + N ijAB ••••(52) 



Co 07 6] WfeiB»^7- ^ ^s3TtB»$nrcj»jMJft 

LltXtf-,^l_2£L. X**2 LHCfillSfcim i t 
Wfi j (CKJT5-mffl^^€DD(i.j;A.B;1)i:T5 
t. tt— »fit*BfiDD(i.j:A.B: DfcBttffl/WP^N i 

[007 7] 



"CSSI**. ^ LT. (5 1 )5Ct(5 2)5£<Og DD(i,j; 
A.B. En) — D D ( i . j ;A.B. Em) ^ = lttfflgT*iJ, C 

© = «ttfflfiA^e»«afi»ffl/W7>ifliNijABft<jB4sn 

(D * 5^0 ft B CD 7tM^ CO £ m tt> 5 C t Jb< T 8 

clonic. *-a<a«fift^=«ffi««€*«>. 

**0ftB CO = /^7LS«©WIBflS»fil«KttU Tcft. %3 

[007 5] S8ttJS«»a37.7- v ztv&v. mz?,T 

DD(i,j;A,B;1) = { - p ( i .A; 1) + p ( i ,B: 1) - p (j ,A;1 ) + p ( j ,B; 1 )} 

• f / c + N i j ■■■■(61) 

DD(i.k;A,B;l) = { - p ( i , A; 1 ) + p ( i .B; 1 ) - p (k.A;1 ) + p (k.B; 1 )) 

•f/c + Nik ■•••(62) 
DD(ij;A,B;l) = { - p ( i , A; 1 ) + p ( i ,B; 1) - p (m.A;l ) + p (m,B;1)> 

• f /c + Nim • •(63) 

(007 8] SIC. X* ? L2(i:*U>T£. xtBSSt 5. 
ffl^W7XNij. Nik. N i m(3 |S] D fit T 3 t> . f£x [007 9] 

DDti.j ;A.B;2) = { - p ( i .A: 2)+ p ( i .B:2) - p (j ,A;2) + p (j ,B;2)} 

• f /c + Nij ■•■•(64) 
DD(i.k:A,B;2) = { - p ( i .A; 2) + p ( i .B;2) - p (k.A;2) + p (k,B;2)) 

•f/c + Nik •■••(65) 
DD(i.m;A.B;2) = {- p(i,A;2) + p ( i .8:2) - p (m,A;2)+ p (ro.B:2)} 

• f/c + Nil ••••(66) 

::t. £«©B$#juicmsGPsffifi©=.ift?t;g« ar«T3&sa<&3. flUiz. ffim ; *><&fi urc«^^ 

(DSfgflX(u)l3. tfciStftfSlCj; y?43Ct ^T^SCD r 1C0B#W€ JETi^TB^SiJuKCJMSft AtcSDSurct r 3 

r. K«lffll»«lClfcl*-C. ift&XTtf v?lC*3l73GPS t, ®«®I3B#SIJ ul-rl l:J3UtHiI i T^ttLfc 

WfiOttltttSTSCtmS. ««Tfcy. tit. ffifi i fc»8J£j£AfcCD£»p(i.A; 

[0O8O] (iU. -t©«#<Cta«»©ffi«5g|£B$M€ uDtCOWC. 

r 1 = p (i ,A;u1) / c •• •• ( 7 O ) 

coiwfifi^fiJcttrs. ::t. b*»j t icfccr arcs, i *><3i i-n icmi-cffifi i b K 1$L&T2>&z&T'<<? h juxi 

wicffiarajft*^^ hiu€xi( t )T«rt. u (ui-rma. 

Xi(ul-rl) = Xi(ul-p(i.A;ul)/c) •■••(71) 
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Mil TWk?ttZ£. tMBEttp(i.A;u1)(2. 

P (i ,A;u1) = || X i( u 1 - P (i. 
P (i.A;u1)lcH£tf ffifctOfflilfc LTftAL, tiUiSU 
ft*£*T*tf. ±^(C<£^T. «t yJEfif^p(i.A;u1)(D 

[008 1] «±»Cj:y. ^GPSi«ItKfi3!SA©g 
SiSSifc-tdCttfT^ac t^t>^5. Ot^T. (6 

1 )K~(6 6)tC©6xC4>T. p(i.A:l), p(j.A;lh 
p(k.A;1), p(m,A;1). p(i.A;2h p(j.A;2). p (k, 
A;2), p (m.A;2)tf>fItf#^34>r. !£ 6 itO* 0**0 

T. p(».B:1). p(j.B;1), p(k.B;l), p(m.B:1). p 
(i.B;2L p(j.B:2L p(k.B;2L p (ro.B;2)rofBf «£ 

SfiKDXtt. YH). Z«<D£-fI<D3 0£:. S»fi/W7 
;XNiK Nik. N im®3-D<T>'gti 6 O <D*fc] SUC J5£r £ 

©T. ltIlB(6 1 )5C-(66)5t<D6iC€3l5i?-&rit» 
(0082) HL. ±IB(6 1 )—( 6 6 Jit^ifSt^T 

[008 3] tt*3. C0^e>(CLX^5a^B©H^7tS 

[oo8 4] &±izj:v*to*B<o = }X7i&m<ommm 



:u1)/c)-XA || •••■(72) 

[0085] rjfc. v^MtcmiTBHM 

[0086] 
5. 

[008 7] s'^-f v?»|ft(C*3lt"Ctt* &f& 

+ (C§m^ffif* < 3DorcJ£^-Ct ) +t-f Oil* 'J * :7£>*fSIE 

[BIffi©W*^lftB^ 

[EM ] *^lCfflL^n5GPSa!tt/X7-AO- 

1. 2 SfISi 3, 4 y^7"f 5 * 

6. 8, 9 7A^-FIIl!gS 7 H^<gg 

i . j . k . m GPS ftjJL 

si m&*t v -J s2 $ft ^smaj*^ v ^ 

S3 IB ft v ? 

S4 tiliE*^ v ? S6 -fitefflSJttti^^ v ^ 

S7 -£ffi*§g»as*7- v ? S8 SSBili^^ 



11-9 



can 

k 




CIS) 2] 



(ZZ) 






[ns 




















c r 









S7 



Sa 




Ei Ez I Ej E4 Es — , 

ir 



tE)4) 



o», <A (E,)/at + 8o' 1 .jE,)/at) 

6' 4 T 



( - I <£') 



O.i (B t ) - O,,* (B,| + ( 



11-10 



4 # 



UfiiiJB] ¥ric6*£2S3B 
[ffltiE^MS*] O O 3 9 

♦ i(tl-t) = ♦KtD-a 
f = d <p\i t t 

(4), (5)j<;€fflUT(3)K£;*©J:5(c 
[nUE^OMHS^) 0 05 2 

[oo5 2] comiE^^ v -Jstoij^yim^mzm 

i ' = {d q>i.A(E2)/3 t 



[»iEpm] 

[0 0 3 9] 
4> • ( t 1)/ 3 t • r + — •• • ■ ( 4 ) 

••■•(5) 

r&y. tne aft afflux* * o e2ic*j 
i? 3tt£ifttttB®fi)S<i e i ,a( E2)<Dgnt3? 3 <5> i .A( E 

i*&tttB£>SJIfiI<J> ' i ,A( E3)C0S!<b^ JO'i ,A( E3)/ 

+ a<P'i,A(E3)/5 t ) / 7t * T 

(2 1 ) 
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